Introduction: Physical function impairment is a significant concern for patients who survive their intensive care unit (ICU) stay, due to its impact on the patient's independence and functional status. In this context, the choice of a suitable instrument for the assessing functional status is important, because an inappropriate assessment could lead to incorrect conclusions regarding patient prognosis, treatment benefits, and condition. Objective: To identify which functional assessment tools are used in Brazil to assess patients who are in ICU. Additionally, we investigated the translation, adaptation, and validation of these instruments for use in this population. Methods: We searched Pubmed, SCIELO, Lilacs, and Scopus in November 2015. No language or date restrictions were applied to the search. Results: Ten studies and seven instruments were identified. The most commonly used instruments were the Karnofsky Performance Status Scale Scores and the Functional Independence Measure. Conclusion: The instruments found in the review were neither specifically developed to assess the functional status of ICU patients, nor were they validated for use in this population in Brazil. Transcultural development or adaptation studies should be conducted, followed by a validation process.
Introduction
Technical and scientific advances in the intensive care field have led to a significant increase in the survival rate of critically ill patients, resulting in increased exposure time of these patients to etiological factors for the development of muscle weakness and neuromuscular dysfunction, with direct impact on physical function, quality of life after hospital discharge (1, 2) , and the occurrence of neuropsychological complications (3) . For patients hospitalized in the intensive care unit (ICU), surviving the critical illness that led to hospitalization is only the beginning of a long and arduous journey of physical and psychological rehabilitation (4) . Therefore, there is a growing need to explore and understand the aspects related to morbidity after discharge and the rehabilitation process of these patients (5, 6) , in order to make an early identification of the patient´s future condition and minimize the consequences of hospitalization in the ICU, which can vary according to the primary ICU admission cause, the onset of complications, and the length of stay in this unit.
According to the International Classification of Functioning, Disability and Health (ICF), functioning should be considered in a biopsychosocial model and encompasses all body functions (physiological functions and body structure), activities (performance of a task or action by an individual), and participation (an individual's involvement in a real-life situation) (7) . Within this context, a prolonged ICU stay negatively affects physical functioning because it leads to numerous consequences for the physical and psychological capacity of patients, in addition to the social and economic impacts to the individual and his/her family (8) . This has a negative influence on the patients' quality of life and can persist for years after discharge from the ICU (5, 9, 10) .
For this reason, the functional status of patients admitted to the ICU is has become an increasingly studied topic, especially due to its impact on prognosis after ICU and hospital discharge (11) .
Not being capable of accomplishing basic tasks of everyday life has a direct impact on an individual's quality of life. Thus, the use of tests and assessment scales to determine a patient´s functional profile and establish an adequate therapeutic intervention is of paramount importance (12) . In addition, the characterization of the functional status of critically ill patients prior to their ICU admission as well as their medical history is critical in the development of an appropriate physical therapy plan (1) . In this context, the choice of a suitable instrument is important, because an inappropriate assessment could lead to incorrect conclusions regarding patient prognosis, treatment benefits, and condition (13) .
Given the impact of ICU admission on patients' functional status and the importance of quality assessment tools, this study aimed to identify which functional assessment tools are used in Brazil to assess patients who are in ICU, and to investigate the translation, adaptation, and validation of these instruments for use in this population.
Methods
This integrative review was performed in accordance with the guidelines by Ganong (14) . The following methodological steps were undertaken: definition of inclusion and exclusion criteria; definition of the information to be extracted from selected studies; studies A manual search of references from retrieved articles was also performed, and other studies were used to support discussions relevant to the study topic.
Inclusion criteria were: target population consisting of adult ICU patients; studies conducted in Brazil; having the assessment of functional status of ICU patients clearly identified in the study objectives; use of some kind of functional assessment method; reporting randomized clinical trials, quasi-experimental studies or observational studies or else describing the development of a tool for assessing functional status in ICU patients.
The following information was used to characterize the articles: tool used, sample, study design and time of assessment.
Results
The search identified 1,969 papers. After reading the titles and the abstracts, 36 potentially eligible articles retained. After reading the full manuscript, taking into account the study objectives, and applying the inclusion criteria, 23 studies were selected. After excluding all duplicate articles, 10 studies were included in this review. Figure 1 shows a flowchart of the studies selection process: categorization; data analysis and interpretation; evaluation of the outcomes, and review/knowledge synthesis presentation (14) . We searched Pubmed, SCIELO, LILACS, and SCOPUS in November 2015, using a combination of the following keywords: funciona*; function*, UTI, terapia intensiva, cuidado Intensivo, cuidados intensivos, cuidado critico, cuidados criticos, paciente critico, pacientes criticos, "intensive therapy", "intensive care", "critical care", "critical ill", "critical illness", Brazil*. We also used truncation (*) in order to retrieve the largest possible number of relevant references associated with the term searched or with variations of its concept. The search strategy is shown in Table 1 . OR "critical ill" OR "critical illness")) AND (instance: regional) AND (db:("LILACS"))
1,043
Pubmed function* AND ("intensive therapy" OR "intensive care" OR "critical care" OR "critical ill" OR "critical illness") AND brazil*
264
SCOPUS TITLE-ABS-KEY(function* AND ("intensive therapy" OR "intensive care" OR "critical care" OR "critical ill" OR "critical illness") AND brazil*) No filters were applied to the search. Search terms could occur anywhere in the article. Only articles published in full manuscript form were considered. No date or language limits were placed on the results.
According to the literature, the following tools are used to assess the physical functional status of ICU patients in Brazil: the Barthel scale (15), Karnofsky Performance Status Scale Scores (15, 16, 17, 18) , Functional Independence Measure (FIM) (19, 20) , Lawton Instrumental Activities of Daily Living (IADL) Scale (16), Eastern Cooperative Oncology Group Scale (21, 22) , the extended version of the Glasgow Outcome Scale (23) , and a scale developed by Muramaki et al. (24) .
Discussion
Seven instruments were identified, the most commonly used being the Karnofsky Performance Status Scale Scores and the Functional Independence Measure. Table 2 illustrates the characteristics of the studies included in this review. The study that used the Barthel scale to assess the functional status of patients immediately after ICU discharge (first week after discharge) (15) , indicated that the researchers had been trained to administer the tool, how the scale assesses functional status and that it has already been translated into Brazilian Portuguese. The assessment performed using the Barthel scale revealed that patients had a reduced functional status and an increased level of dependency one week after ICU discharge.
The Barthel scale is a tool largely used to assess functional independence and mobility. The scale measures an individual's ability to perform 10 basic activities of daily living. These are divided into selfcare activities (such as eating, bathing, dressing, grooming, bowels, bladder, toilet use) and mobility (transfers from bed to chair and back, walking and climbing stairs). The scale offers a quantitative estimate of a patient's level of dependency to perform the activities. The total scores range from 0 (totally dependent) to 100 (totally independent) (13), with 0-20 totally dependent; 21 -61 se verely dependent; 62 -90 moderately dependent; 91 -99 slightly dependent; 100 totally independent) (25) . The Barthel Index (BI) was used to classify patients as having no or minimal disability (BI score > 90), moderate dependency (BI score 90 -55) and severe dependency (BI score < 55) (13) and can be self-completed by the patient or by a family member or caregiver (25) .
According to the results of this review, the Karnofsky/Performance Status Scale Scores is the most widely used tool among researchers in Brazil (15, 16, 17, 18) . It has been largely used to assess functional status in patients with incapacitating chronic disease, such as critically ill ICU patients. The total scores range from 100 (perfect health) to 0 (death) (13, 15) . The patient is classified as: 100 -Normal, no complaints, no evidence of disease; 90 -Able to carry on normal activity, minor signs or symptoms; 80 -Normal activity with effort, some signs or symptoms of disease; 70 -Care for self, unable to carry on normal activity or to do active work ; 60 -Requires occasional assistance, but is able to care for most of his needs; 50 -Requires considerable assistance and frequent medical care; 40 -Disabled, requires special care and assistance; 30 -Severely disabled, hospitalization is indicated although death not imminent; 20 -Hospitalization necessary, very sick, active supportive treatment necessary; and 10 -Moribund, fatal processes progressing rapidly (15) . A score between 70 -100 is usually considered to be a favorable functional status score (13) . Only one of the four studies that used this tool described how it assesses functional status and also reported that the researchers who administered it had been previously trained on the use of the scale (15) . Two of the aforementioned studies just reported that the researchers had been trained to administer the scale (16, 18) .
Muramaki et al. assessed the functional evolution of patients subjected to an early rehabilitation protocol during ICU hospitalization. Patients' functional status was assessed using a scale developed by the researchers. The scale was also used to allocate patients to different intervention plans. The intervention plans were divided into: Plan I: bedridden and sedated patients unable to cooperate with the therapy; Plan II: bedridden patients, albeit able to cooperate with the therapy and perform assisted bedside sedestation with minimal support; Plan III: patients able to perform orthostatism and tolerate ambulation training with assistance for limited distances; Plan IV: patients able to walk and tolerate progressive ambulation training. The study showed that patients responded positively to the intervention strategy proposed in the protocol, with improved Intervention Plans upon discharge from the ICU compared to ICU admission (the plan assessed the functional status of patients included in the study) (24) .
The FIM was used in two studies to assess patients' functional status (19, 20) . The tool assesses a person's level of independence in the performance of a series of motor and cognitive activities of daily living. Among the activities assessed are self-care, mobility (transfers), locomotion, sphincter control, communication, and social cognition. Each item is scored from 1 (totally dependent) to 7 (totally independent). The total score ranges from 18 to 126, with higher scores indicating higher levels of functional independence (26) . This tool is widely accepted to assess the functional status of ICU patients and to determine a patient's progression during rehabilitation (13). Curzel et al. assessed patients' functional status immediately after ICU discharge (on the day of discharge) and 30 days after ICU discharge (via telephone interview) using the FIM. In their study, the authors described how the tool assesses functional status and reported that all the assessments were performed by the same raters. The authors showed an improvement in the patient's Functional Independence Measure scores within 30 days after ICU discharge (20) . Garcia et al. assessed functional status by means of an interview before and 7, 15, 30 and 60 days after ICU discharge. Like the study mentioned above, this study also Outcome Scale, was associated with extubation failure in patients with traumatic brain injury (23) .
Analyzing the tools used in Brazilian settings according to the ICF approach (7), we found that the assessment of functional status and of disabilities resulting from ICU hospitalization should take into account both the dysfunction presented by the individual and the limitation of activities and restriction in social participation, and environmental factors. Thus, the tool that is closer to this concept is the FIM, which assess daily life activities based on motor aspects, communication and social interaction, taking into consideration the level of assistance provided by persons, devices or environmental changes. However, it does not concretely cover the aspects considered in the ICF.
Of the tools identified in this review, only the Barthel scale (29) and the FIM (26) have been translated into Brazilian Portuguese. Although they have been transculturally adapted for Brazil, none of them has been developed to assess ICU patients or has been validated for use in this population in Brazil. This also holds true for other tools cited in this review. They have not been specifically developed to assess the functional status of ICU patients nor have they been transculturally adapted or validated in Brazil.
The analysis of the studies showed that most of them assessed patients' functional status immediately after ICU discharge or months after ICU hospitalization. The knowledge of factors associated with reduced functional status together with the knowledge of a patient's functional condition during hospitalization is of great importance due to the possibility of intervening on modifiable factors and gear treatment plans according to the patient's current condition and his/ her functional prognosis.
Therefore, Physical Therapy is seen as an integral component in the multidisciplinary management of ICU patients (30) . Improved functional status is a clinical outcome that has already been evidenced by a physical therapy program in the ICU (31) . A highlight in this context has been ICU early mobilization programs, which are proven feasible, safe and beneficial for patients (32, 33, 34) .
Physical function impairment is a significant aspect in patients who survive intensive care unit (ICU) stay, due to the impact on patient's independence and functional status (4) . This compromises the rehabilitation process, affects the recovery of functionality (35) , and has social and economic impacts on reported how the scale assesses functional status. The results revealed that patients assessed using the FIM had significantly reduced functional independence in most of the periods assessed, showing recovery only on day 60 after discharge (19) .
The Lawton Instrumental Activities of Daily Living (IADL) Scale, used by Hass et al. (16) , comprises eight items, including physical and cognitive function. The total scores range from 0 (low function) to 8 (high function). The areas of function assessed are: using a telephone, shopping, food preparation, housekeeping, doing laundry, mode of transportation, responsibility for own medications and handling finances (27) . The authors reported that raters had been previously trained on the use of the scale, but they did not describe how the scale is used. The results demonstrated a reduction in patients' ability to perform activities of daily living, even 24 months after ICU discharge (16) .
The Eastern Cooperative Oncology Group Scale, used by two studies (21, 22) , is used for a specific population of individuals diagnosed with cancer and assesses patients' functional status with regard to their ability to perform self-care, activities of daily living and physical abilities (e.g., walking, working, etc.). The score for each activity assessed ranges from 0 (totally dependent) to 5 (death). The aforementioned studies revealed that patients with worse functional status, as measured by the Eastern Cooperative Oncology Group Scale, showed worse results with regard to the development of clinical aspects associated with their hospital admission due to cancer (21, 22) .
Reis et al. used the extended version of the Glasgow Outcome Scale (23), a global measure used to assess functioning outcomes of patients with traumatic brain injury that allows standardized descriptions of a patient's objective degree of recovery. It is composed of 8 categories, with a total score ranging from 1 to 8 points: upper good recovery (8 points), lower good recovery (7 points), upper moderate disability (6 points), lower moderate disability (5 points), upper severe disability (4 points), lower severe disability (3 points), vegetative state (2 points) and death (1 point). Its use may guide an early intensive recovery, contributing to achieving a better functional outcome in patients with traumatic brain injury in the first months after injury, thus increasing their chance of returning to work (28) . The results of the study revealed that a worse functional status, as assessed by the extended Glasgow individuals and families (8) . In this context, although many different tools are already available for the diagnosis of physical functional status in intensive care units, there is an emerging need for transcultural development or adaptation studies, followed by a methodological validation process for use in Brazilian settings. The choice of a suitable instrument is important, because an inappropriate assessment could lead to incorrect conclusions regarding patient prognosis, treatment benefits, and condition (13) .
Moreover, when choosing a tool one should keep in mind that the characterization of the functional status of critically ill patients prior to their ICU admission as well as their medical history is critical in the development of an appropriate physical therapy plan (1), because patients' functional status prior to ICU admission may influence their post-ICU admission functional assessment results (during ICU hospitalization or shortly after ICU admission) as well as their rehabilitation process and functional prognoses.
Although may studies using different tools to assess the functional status of ICU patients have been recently conducted in Brazil, international studies on the development of the original tools (28, 36, 37, 38, 39, 40) , have mostly been conducted a much longer time ago. This raises the question of why these tools are so little used in Brazilian settings when it has already been proved that the identification of factors that may reduce functional using these tools may contribute to their prevention during hospitalization as well as to the promotion of functional capacity after discharge.
A limitation of this study may be the potential noninclusion of studies related to the topic due to the search strategy and databases used. Nevertheless, this is a reality in review studies, even with careful structuring of the methods.
Conclusion
This review identified which functional assessment tools are used in Brazil to assess the functional status of patients who are in ICU. We found that, although the instruments can be administered to this population, they were neither specifically developed for use in Brazilian ICU patients, nor were they validated for use in this population. Transcultural development or adaptation studies should be conducted, followed by a methodological validation process.
